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(Q Apparatus for removing grit. 



@ A grit selector having an upper settling chamber 
(11) and a lower grit storage chamber (12). The 
settling chamber (11) communicates with the grit 
storage chamber (12) through an opening (15) in a 
transition surface (13) therebetween. An influent 
flume (41) directs influent liquid directly into a lower 
portion of the settling chamber (11). An effluent 
flume (52) withdraws effluent liquid from an upper 
portion of the settling chamber (11). The influent 
flume (41) and effluent flume (52) have a common 
centerline with the effluent flume (52) being posi* 
tioned at an elevation above the Influent flume (41). 
A baffle member (45) extends into the settling cham- 
ber (11) for directing the influent liquid stream outr 
wardly towards a lower portion of the periphery of 
the settling chamber (1 1 ) (Fig. 1 ). 
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Apparatus for Removing Grit 



Technical Field 

The present invention relates to a grit selector 
or trap for selectively removing sand and grit from 
a flowing stream of water. 



Background of the Invention 

Grit is one of the most unpredictable and dif- 
ficult materials a sewage treatment plant must han- 
dle. Grit can be defined as the heavy mineral 
matter present in sewage. It is principally made up 
of sand and soil, but frequently contains cinders, 
coffee grounds, seeds, corn, and other coarse sedi- 
ment which reaches a sewage disposal plant. It is 
desirous to remove this material as it cannot be 
treated, reduced in size, or eliminated by treatment 
methods. It presents a problem to waste treatment 
as it is hard and abrasive. It wears pumps and 
other mechanical devices. It is heavy and accu- 
mulates in clarifiers. treatment basins, digesters, 
etc.. where it must often be removed by hand. 

Grit removal devices of various designs have 
been proposed to remove grit from a flowing 
stream of water. One such grit trap device, which 
has been very commercially successful, is dis- 
closed in U.S. Patent No. 3.941.698 to Frank G. 
Weis. which patent is assigned to the same as- 
signee as the present invention. This grit trap de- 
vice includes an upper settling chamber and a 
lower grit storage chamber. The settling chamber, 
being of large diameter, communicates with the 
storage chamber through a relatively small opening 
in a substantially flat transition surface there- 
between. Rotating paddles positioned within the 
settling chamber, a short distance above the transi- 
tion surface, cause the flow of liquid entering the 
settling chamber adjacent the outer periphery to 
rotate about the chamber as a forced vortex result- 
ing in an upward spiral flow which urges the settled 
particles across the transition surface towards the 
opening. The heavier settled particles fall through 
the opening into the storage chamber and the 
lighter organic particles rise in the spiral flow. The 
contents in the storage chamber are lightly air 
scoured prior to removal to cause any organics 
therein to be lifted out of the storage chamber and 
retumed to the settling chamber. 

A similar type of grit removal device as the one 
discussed hereinabove is disclosed In U.S. Patent 
No. 4.107.038 to Frank G. Weis. which patent is 
also assigned to the same assignee as the present 
invention. In this patent, a ramp is provided in 



communication with the flume portion of the inlet 
trough to cause grit to follow the ramp down to- 
wards the transition surface. A baffle is also posi- 
tioned in the settling chamber against which the 

5 rotating liquid impinges to deflect the liquic ..jwn- 
wardly into a generally toroidal flow pattern that 
spirals around the periphery of the settling cham- 
ber. The toroidal motion of the liquid moves the grit 
on the transition surface towards the center open* 

JO ing- 

The above-described prior art devices operate 
on the forced vortex principle- In these devices the 
head at the periphery of the settling chamber is 
higher than at the center of the settling chamber. 

15 This causes liquid to flow down the wall of the 
settling chamber to the bottom thereof and across 
the bottom to the point of lower head at the center 
thereof. It is this transverse circulatory flow pattern 
which permits the device to work. The particulate 

20 matter in suspension must follow this path to reach 
the bottom of the settling chamber and be canried 
to the center of the transition surface to the storage 
chamber. This takes some time and some of the 
particulate matter may not travel the full circuit 

25 before it Is caught in the flow passing out the 
effluent, which results in a lowering of grit removal 
efficiency. The influent flume and the effluent flume 
of the above-described devices are at right angles 
to each other and in most installations require a 

30 90^ bend to get them back in line. 



Summary of the invention 

35 As discussed hereinabove, the prior art grit 

removal devices do not direct all of the sand and 
grit immediately to the bottom of the settling cham- 
ber causing a lower efficiency of separation. Also, 
the inlet and outlet flumes thereof do not lend 

40 themselves to small space requirement. 

Briefly stated, the present invention is directed 
to improve upon the above-described grit removal 
devices by causing the sand and grit in the influent 
stream to come in contact with the bottom of the 

45 settling chamber and confine their movement to a 
plane parallel to the bottom of the chamber and in 
close proximity to the transition surface. Also the 
influent and effluent flumes are arranged so that 
they have the same centerlines. 

so More specifically, in accordance with the 
present invention the influent stream is directed 
into a lower portion of the settling chamber along 
the outer periphery thereof. A baffle member is 
positioned in a lower portion of the settling cham- 
ber for directing the lower portion of the influent 
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stream towards the periphery of the settling cham- 
ber and thereby preventing the spreading thereof 
across the floor of the settling chamber. The in- 
fluent flume and the effluent are substantially par- 
allel to one another, with the effluent flume being 5 
elevated above the influent flume. As will be dis- 
cussed hereinbeiow. the flow patterns within the 
settling chamber are not a forced vortex and the 
settling solid particulates substantially avoid the 
influence of the effluent stream and are not af- to 
fected by the exit velocity. This results in an in- 
creased solids removal efficiency. 



Description of the Drawing is 

FIG. 1 is a perspective view, partially broken 
away, illustrating a grit removal device constructed 
in accordance with the present invention. 

FIG. 2 is a perspective schematic repre- 20 
sentation of the settling chamber of the invention 
showing the flow patterns therein. 

FIG. 3 is a top plan view of the grit separator 
as shown in FIQ. 1 . 

FIG. 4 is a sectional view taken along line 4- . 25 

4 in FIG. 3. 

FIG. 5 is a sectional view taken along line 5- 

5 in FIG. 3. 



Description of a Preferred Embodiment 

The drawing shows an apparatus 10 for sepa- 
rating grit from incoming liquid sewage in accor- 
dance with the present invention. A right circular 35 
cylindrical settling chamber 11 is disposed Imme- 
diately above and concentric with a cylindrical grit 
storage chamber 12 of a lesser diameter, A sub- 
stantially flat transition surface or floor 13, including 
a removable plate 14 centered in chamber 12. 40 
separates chambers 11 and 12. A circular opening 
15 in the center plate 14 permits communication 
between chambers 11 and 12. The surfaces of 
apparatus 10 defining chambers 11 and 12 may be 
made from concrete or steel. 45 

A multi-bladed propeller 17 is mounted on a 
hollow cylindrical shaft 18 for rotation about a verti- 
cal axis centered in opening 15, the diameter of 
shaft 18 being substantially less than that of open- 
ing 15. The upper portion of shaft 18 is connected so 
to a conventional variable speed gear box and 
motor assembly 19 supported on a platform 20 for 
rotating propeller 17 at various speeds. The con- 
struction of propeller 17 and its attachment to shaft 
18 is preferably substantially the same as the pro- ss 
peller construction as shown and described in U.S. 
Patent No. 4.107.038, which disclosure is herein 
incorporated by reference. However, the blades are 



preferably shorter in length so as to cause rotation 
at a higher tip speed. In accordance with a pre- 
ferred embodiment of the invention, the blades are 
approximately thirty-two inches in diameter for set- 
tling chamber diameters of seven to twenty-eight 
feet. 

An inlet trough 40 has a downwardly extending 
influent flume portion 41 to introduce an influent 
liquid stream directly into a lower portion of settling 
chamber 1 1 . Flume portion 41 has an outer wall 42 
that tangentially intersects the lower portion of set- 
tling chamber 11 so as to cause the incoming 
influent liquid stream to flow tangentially into cham- 
ber 11. A baffle member 45 is positioned within 
chamber 11 and extends upwardly from floor 13. 
Baffle member 45 extends into chamber 11 in a 
substantially common vertical plane to an inner wall 
44 of flume portion 41 so as to direct the influent 
stream towards a tower portion of the peripheral 
wall 22 of chamber 1 1 and thereby precluding the 
influent stream from spreading inwardly across 
floor 1 3. Baffle member 45 is preferably of a height 
(H> approximately equal to about twenty-five per- 
cent of the height of the liquid flowing through inlet 
trough 40 at maximum flow (Hi). Baffle member 45 
preferably extends into chamber 11 a distance 
such that the included angle between imaginary 
lines from the center axis of chamber 11 to the 
outer end of baffle member 45 and the center axis 
to the inner end of baffle member 45 is approxi- 
mately sixty degrees. 

An outlet trough 50 has an effluent flume por- 
tion 52 which extends into an upper portion of 
settling chamber 1 1 for removing an effluent liquid 
stream from an upper portion of chamber 1 1 adja- 
cent its outer periphery. Influent flume portion 41 
and effluent flume portion 52 are generally parallel 
to one another with the effluent flume 52 being 
elevated above the influent flume 41. The outer 
wall 53 of the effluent flume is substantially parallel 
and in the same vertical plane as outer wall 42 and 
tangentially intersects the upper portion of settling 
chamber 11. The inner wall 54 of effluent flume 52 
is preferably substantially parallel and in the same 
vertical plane as the inner wall 44 of influent flume 
41. The floor 55 of effluent flume 52 extends into 
settling chamber 1 1 such that the outer edge there- 
of contacts the peripheral wall 22 of chamber 1 1 at 
an Intermediate elevation between the upper and 
lower portions of chamber 11. The points of inter- 
section between flumes 41 and 52 and the settling 
chamber 1 1 are preferably spaced apart by about 
270" in the direction of liquid flow within chamber 
1 1 , as shown in FIG, 1 . The flow path of the liquid 
stream within chamber 1 1 is approximately 450" 
during its flow path from its entry through the 
influent flume 41 and its exit through the effluent 
flume 52. 
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The preferred construction of grit storage 
chamber 12 is substantially the same as the grit 
storage chambers as shown and described in U.S. 
Patent Nos. 3.941.698 and 4.107.038. which disclo- 
sures are herein incorporated by reference. An air 
lift discharge pipe 47 extends downwardly from 
shaft 18 towards the bottom of chamber 12. Means 
such as a turbo pump (49) are provided to lift 
settled solid particles from the bottom of chamber 
12 through pipe 47 for removal in a suitable man- 
ner. In accordance with a preferred embodiment of 
the invention, a helix flight 48 may be provided to 
rotate with discharge pipe 47 to l<eep the settled 
solid particles from compacting on the bottom of 
chamber 12. 

The description of the operation of the appara- 
tus 10 in accordance with the invention, which 
hereinbelow follows, points out, in addition to the 
method and theory of operation, a disclosure of 
various optimum relationships which optimize its 
performance. 

Water or sewage from which solid grit particles 
are to be removed is introduced into settling cham- 
ber 1 1 through inlet trough 40 and influent flume 
portion 41 as an influent stream, as indicated be- 
tween broken lines 60 in FIG. 2. The flow of the 
Influent stream Is directed downwardly as it passes 
through Influent flume portion 41 and thereby en- 
ters a lower portion of settling chamber 11. The 
flow of the influent stream is partially constrained 
by baffle member 45 which directs the influent 
stream towards the peripheral wall 22 of chamber 
11 and prevents the flow from spreading across 
floor 13. As the flow of the influent stream moves 
around the peripheral wall, the width of the stream 
is narrowed by centrifugal force as it flattens 
against peripheral wall 22. thereby increasing its 
velocity as it moves around the chamber 1 1 . As the 
liquid stream flattens against peripheral wall 22. 
liquid is drawn in to fill the void. This liquid is 
drawn from the liquid in the center core area of 
chamber 11 as is illustrated by broken line 62 in 
FIG, 2. This streamline moves rapidly downward as 
it passes around the chamber 11. resulting In a 
drop in velocity at the upper liquid surface and an 
increase in velocity at the bottom of the center 
core area. This is aided by the viscous drag of the 
entering influent stream. 

As the Influent stream rotates around the set- 
tling chamber 11 in the direction Indicated by the 
arrow in FIG. 2. grit and certain organics settle 
towards the bottom of chamber 11 onto transition 
surface or floor 13 and grit-free liquid moves up- 
wardly and exits through effluent flume portion 52, 
As this flow passes out through flume 52. the 
velocity of the stream along the peripheral wall 22 
drops to zero. Accordingly, the hydraulic flow pat- 
tern of the Influent stream Is precluded from being 



a forced vortex. This drop In velocity increases the 
flattening of the influent stream to fill this void In 
velocity and further tends to draw the streamline 62 
downwardly towards floor 13. 

5 The solid particles in suspension are carried 

near the floor 13 and as they settle they contact 
the floor. The settled particles are urged around the 
floor and radially inwardly where they drop through 
opening 15 and pass into grit storage chamber 12, 

10 The influent liquid entering chamber 1 1 also moves 
around the peripheral wall of chamber 1 1 and is 
forced to the center by baffle member 45 in a 
streamline adjacent floor 13. as is illustrated by 
broken line 63 in FIG. 2. The solid particulates 

15 settling in this stream contact the floor 13 and 
move around chamber 11 and radially to opening 
15. Solid particulates in the influent stream settle 
below the portion of floor 55 extending into cham- 
ber 11. The flattening of the influent stream against 

20 the peripheral wall of chamber 11 also causes a 
thin stream of liquid to move down the wall as it 
passes around the chamber and to move across 
floor 13 towards the center core area where it 
moves upwardly to enter the center core flow. 

25 The rotating propeller 17 is caused to rotate at 

a higher speed than the velocity of the liquid rotat- 
ing in chamber 11 in the same direction as liquid 
flow. This forces the liquid in the center core to 
flow upwards around the axis of shaft 18, as shown 

30 by broken line 65 in FIG. 2. This increased flow 
also causes the radial flow along the floor to in- 
crease and alters the flow to the streamlines as 
shown by broken line 64 in FIG. 2. The increased 
velocity across the floor increases the movement of 

35 the heavier particles towards opening 15. The light- 
er particles and organics are picked up by the 
increased flow and are carried up with the center 
core streamline 65 and are subsequently cam*ed 
out. with the effluent stream. 

40 As alluded to hereinabove, the prior art grit 

removal devices operate on the forced vortex prin- 
ciple. In these devices the head at the periphery of 
the settling chamber is higher than at the center of 
the settling chamber. This causes liquid to flow 

45 down the peripheral wall of the settling chamber to 
the floor and across the floor to the point of lower 
head at the center. The solid particulate matter in 
suspension must follow this path to reach the floor 
and be carried to the center for direction to the grit 

50 storage chamber. This flow pattern takes time and 
some of the solid particulate matter does not travel 
the complete circuit before it Is caught in the flow 
passing out the effluent flume. This results in a 
lowering of the solid particulates removal efficien- 

55 cy. 

In contrast., the grit removal device of the 
present invention, as described hereinabove, 
directs all of the influent flow into a lower portion of 
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the settling chamber where the bulk of the solid 
particulate matter remains. The flow patterns within 
the settling chamber are such that the solid par- 
ticulates do not have to settle as far to avoid the 
influence of the effluent stream and thus are not 
affected by the exit velocity thereof. The present 
invention has an inner core stream 62 which rapidly 
moves downwardly towards the floor and carries 
the solid particulates with it towards the floor The 
flow pattern within the settling chamber is not a 
forced vortex. 

The propeller in the present invention is small- 
er in diameter and rotates at a higher rate of speed 
than in the prior art grit removal devices. The 
purpose of the propeller in accordance with the 
invention is to pump liquid across the floor to 
propel the settled solid particulates towards the 
hole in the center of the floor for transmission 
thereof to the grit storage chamber. In contrast, the 
purpose of the propeller in the prior art grit selector 
devices is to reinforce the roll of the liquid in the 
settling chamber. 35 

The effluent flume in accordance with the in- 
vention has its centerline the same as the center- 
line of the influent flume. This facilitates installation 
of the device. 

While the present invention has been de- 
scribed with reference to a particular embodiment, 
it is not intended to illustrate or describe herein all 
of the equivalent forms or ramifications thereof. 
Also, the words used are words of description 
rather than limitation, and various changes may be 
made without departing from the spirit or scope of 
the invention disclosed herein. It is intended that 
the appended claims cover all such changes as fall 
within the true spirit and scope of the invention. 



Claims 

1. Apparatus for separating grit from a liquid 
stream while retaining organic solids therein, com- 
prising: a cylindrical settling chamber (11); a cylin- 
drical grit storage chamber (12). having a smaller 
diameter ttian said settiing chamber (11). disposed 
immediately below said settling chamber (11); a 
transition surface (13) separating said settling 
chamber (11) and said storage chamber (12), said 
transition surface (13) having a centrally disposed 
opening (15) therethrough permitting communica- 
tion between said settling chamber (11) and said 
storage chamber (12); an influent flume (41) for 
introducing an influent liquid stream directly into a 
lower portion of said settling chamber (11) along 
the outer periphery thereof: an effluent flume (52) 
for removing an effluent liquid stream from an 
upper portion of said settling chamber (11) along 
the outer periphery thereof, said effluent flume (52) 



being spaced from said influent flume (41) by a 
distance equal to at least a substantial portion of 
Uie circumference of said settiing chamber (11) in 
the direction of liquid flow: a baffle means (45)- 

5 positioned within said settling chamber (11) for 
directing the influent liquid stream entering said 
settling chamber (11) outwardly towards a lower 
portion of the periphery of said settling chamber 
(11) and preventing the spreading thereof across 

10 said transition surface (13); and propeller means 
(17) mounted within said settling chamber (11) 
above said transition surface (13) for rotation about 
a substantially vertical axis (47) in the same direc- 
tion as liquid flow within said settling chamber (1 1 ) 

15 at a sufficient rate to cause a radial flow pattern 
across said transition surface (13) of increased 
velocity so as to cause heavier particles to pass 
through said opening (15) into said grit storage 
chamber (12) and lighter particles to be lifted up- 

20 wardly within a center portion of said settling cham- 
ber (11). 

2. The apparatus as defined in claim 1 wherein 
said influent flume (41) is positioned below said 
effluent flume (52). 

25 3. The apparatus as defined in claim 1 wherein 

said influent flume (41) is substantially parallel to 
said effluent flume (52) and has a common center- 
line therewith. 

4. The apparatus as defined in claim 1 wherein 

30 said influent flume (41) having an upstanding outer 
wall (42) which intersects a lower portion of said 
settling chamber (11) essentially tangentially there- 
to for tangentially directing an influent liquid stream 
into said settling chamber (11). 

35 5. The apparatus as defined in claim 1 wherein 

said effluent flume (52) has a floor portion (55) 
which extends into an Intermediate portion of said 
settiing chamber (11) adjacent a portion of the 
periphery thereof. 

40 6. The apparatus as defined in claim 1 wherein 

said baffle means (45) extends into said settling 
chamber (11) in a plane substantially common to 
tiie plane of an inner wall (44) of said influent flume 
(41). 

45 7. The apparatus as defined in claim 6 wherein 

said baffle means (45) extends upwardly from said 
transition surface (13) a distance approximately 
equal to twenty-five percent of the height of the 
liquid flow through said influent flume (41) at maxi- 

50 mum flow. 

8. The apparatus as defined in claim 6 wherein 
said baffle means (45) extends into said settling 
chamber (11) a distance such that the included 
angle between ImaniSummary lines from the set- 

55 tiing chamber center axis, to respective ends there- 
of is approximatelx sixty degrees. 
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9. The apparatus as defined in claim 1 wherein 
the influent liquid stream travels a distance greater 
than 360* within said settling chamber (11) prior to 
entering said effluent flume (52) as the effluent 
stream. 5 

10. The apparatus as defined In claim 1 
wherein said propeller means (17) is mounted to a 
substantially vertical shaft (18) which extends 
downwardly through said opening (15) into said grit 
storage chamber (12). said shaft (18) having a helix w 
flight means (48) at the lower end thereof to keep 
settled particles from compacting on the bottom of 

said grit storage chamber (1 2). 

IS 



20 



25 



30 



35 



40 



45 



50 



6 



EP 292 020 



0 292 020 



Pag e 7 of 9 




0 292 020 




.gP_292 020 Page 9 of 9 

0 292 020 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
faded text or drawing 

□Blurred or illegible text or drawing 

□ skewed/slanted IMAGES 

□ color or black and white photographs 

□ grIy scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: \ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



